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Scrub typhus is a zoonotic disease present in subtropical and tropical countries in the postmonsoon season. Scrub infection commonly presenting as febrile illness can involve all the organ systems of the body.\[[@ref1]\] Neurological complications of scrub infection are particularly debilitating and can affect both the central nervous system and the peripheral nervous system. Meningoencephalitis is the most common presentation of the central nervous system. Peripheral nervous system involvement albeit rare includes polyneuropathies and Guillain--Barre syndrome (GBS). Cranial nerve defects have been reported and commonly include the abducens nerve, and facial nerves have also been reported.\[[@ref2]\] We would like to report a case of scrub typhus infection involving both central and peripheral nervous systems.
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A 70-year-old male farmer by profession presented to the emergency department with a history of high-grade fever, generalized body ache and headache for 5 days, and altered sensorium for a day. He complained of joint pains and epigastric pain and had no other comorbidities. No history of drug addiction or intoxication was present. On examination, he had inguinal lymphadenopathy and mild generalized rash. No eschar was seen. He was hemodynamically stable and was disoriented but had no focal neurological deficit or neck rigidity. An initial provisional diagnosis of acute febrile illness with undifferentiated fever was kept. A workup to rule out tropical infections was done and was found to be negative for malaria, dengue, typhoid, and leptospira. Scrub typhus antigen card was positive. Scrub immunoglobulin M (IgM) (solid-phase immunochromatographic assay) was positive and confirmed the diagnosis of scrub typhus. Blood and other body fluid cultures were sterile. Complete blood count showed leukocytosis (15,800/cc). Liver function test showed mild hyperbilirubinemia with transaminitis (total bilirubin: 3.6 mg/dL, direct bilirubin: 2.6 mg/dL, serum glutamic oxaloacetic transaminase: 116 U/L, and serum glutamic pyruvic transaminase: 178 U/L) and slightly raised international normalized ratio (1.56). Viral markers were negative for hepatitis B antigen and hepatitis C antibody. Ultrasound of the abdomen showed mild fatty infiltration of the liver. Other investigations done were normal.

The patient was being managed conservatively and treated with tablet doxycycline 100 mg twice daily. Defervescence occurred in the next 2 days and patient\'s orientation improved. Four days later, the patient developed weakness of both lower limbs (Grade 2/5) which progressed to the upper limbs (Grade 2/5). Deep tendon reflexes were absent and plantar responses were flexor. There was bladder incontinence but no bowel incontinence. The patient was shifted to the Intensive Care Unit (ICU) because he developed breathing difficulty with signs of respiratory distress. Single breath count was 10 with respiratory acidosis, so the patient was intubated and put on mechanical ventilation. Magnetic resonance imaging (MRI) of the brain was done which was without any abnormality. MRI of the cervical spine was done to rule out cervical myelopathy which is commonly associated with scrub typhus and revealed no abnormality. Nerve conduction velocity (NCV) showed motor sensory demyelinating polyneuropathy which clinched the diagnosis of GBS \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\]. However, cerebrospinal fluid (CSF) analysis did not reveal albuminocytologic dissociation (protein 146, cell count -- 70 with lymphocytic predominance, sugar -- 71 mg/dL with a corresponding blood sugar of 145 mg/dL), and the patient was started on intravenous immunoglobulin therapy 0.4 mg/kg/day for 5 days. Tablet rifampicin 600 mg twice daily for meningoencephalitis was added. He showed improvement in weakness of all four limbs and also in his respiratory parameters and was gradually weaned off and extubated from the ventilator with a total duration of mechanical ventilation of 10 days. Oral feeding was started, and aggressive limb and chest physiotherapy was continued. He was shifted out from ICU and later discharged from the hospital with full neurological recovery after a total duration of 4 weeks of hospital stay. The patient was followed up regularly in the outpatient department and presently has no functional disability.
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Rickettsial infections have been wreaking havoc in the Indian subcontinent for nearly a century now with the first case was documented in the 1930s from Kumaon region\[[@ref3]\] and has been reported from almost all the states of India.\[[@ref4]\] Scrub typhus infection is caused by *Orientia tsutsugamushi* and is transmitted by trombiculid mites. It remains an important differential diagnosis of acute undifferentiated febrile illness in the tropical and subtropical regions. The classical manifestations of rickettsial infections are nonspecific febrile illness accompanied by headache, myalgia, eschar, lymphadenopathy, multisystem involvement, and a rapid response to doxycycline.\[[@ref1][@ref5]\] Although the exact prevalence of rickettsial infection is not known, a South Indian study estimated it to be 31.8% among all the patients admitted with acute febrile illness in the postmonsoon season and who tested positive for scrub infection.\[[@ref2]\] Taylor *et al*. reported the case fatality rate of scrub typhus varies among different countries and regions and can be up to 30%--70% if no appropriate treatment is received.\[[@ref6]\]

The differential diagnoses of a patient presenting with undifferentiated febrile illness in addition to scrub typhus include enteric fever, dengue, leptospirosis, and malaria which were negative in our patient. Although IgM detection by fourfold increase rise in titers by indirect immunofluorescence assay remains the gold standard, it is expensive, requires expertise, and is not widely available.\[[@ref7]\] We diagnosed scrub typhus based on positive rapid antigen test and confirmed with positive scrub IgM antibodies (done by immunochromatographic assay) which has a good specificity (\>90%) and low sensitivity (40%--70%).\[[@ref8][@ref9]\]

Scrub typhus invades and activates the vascular endothelial cells, which results in widespread vasculitis due to the direct effect of the organism as well as an exaggerated immune response which leads to life-threatening multiorgan dysfunction.\[[@ref10]\] *O. tsutsugamushi* is an obligatory intracellular organism which invades the CSF in a monocyte or grows through the endothelium and causes pleocytosis that occurs transiently in the early period of the infection and is followed by spontaneous clearing.\[[@ref11]\]

Microscopic central nervous system findings in scrub infection include a diffuse or focal mononuclear cell exudate in the leptomeninges and the presence of typhus nodules in the brain.\[[@ref12]\]

The spectrum of neurological presentations of patients with scrub infection involves both the central and peripheral nervous system. Meningitis and meningoencephalitis remain the most common neurological involvement in scrub infection and are present without any focal neurological deficits. The most common presenting symptom is altered sensorium along with fever and headache and myalgias followed by seizures. CSF reveals mild-to-moderate pleocytosis with mononuclear predominance.\[[@ref9]\] The important differentials of scrub meningitis should include bacterial meningitis (higher pleocytosis, lower sugar levels, and neutrophilic predominant), tubercular meningitis (presence of focal neurological deficit and high adenosine deaminase levels and high TB \[tuberculosis\] PCRlevels), viral meningoencephalitis, and aseptic meningitis.\[[@ref13]\]

Other central nervous involvements include infarction, cerebellitis, intracranial and subdural hematomas, cerebral venous thrombosis, transient parkinsonism, and myoclonus-opsoclonus. Cranial nerve defects include involvement of the optic, abducens, facial, and cochlear nerves.\[[@ref4][@ref11]\] Peripheral nervous system involvements reported are mononeuritis multiplex, brachial plexus neuropathy, polyneuropathy, myelitis, and GBS.\[[@ref14]\] GBS in scrub typhus is rare and remains underreported as a neurological manifestation of scrub typhus,\[[@ref15][@ref16]\] and to our knowledge, only one such case has been reported from India.\[[@ref17]\]

Hearing loss\[[@ref18]\] due to cochlear damage due to vasculitis or immune-mediated process and retinal vasculitis\[[@ref19]\] leading to temporary loss of vision in children has also been reported.

Our patient too presented with a history of altered sensorium with a CSF cell count of 70 cells, and we treated for meningoencephalitis as it cannot be ruled out with a normal MRI brain. MRI cervical spine was done to rule out cervical myelopathy. NCV showed motor sensory demyelinating polyneuropathy and clinched the diagnosis of GBS, which was successfully treated with immunoglobulin therapy. Although doxycycline which is bacteriostatic to *O. tsutsugamushi* remains the drug of choice for treatment of scrub meningitis, resistance to doxycycline is known.\[[@ref20][@ref21]\] Rifampicin was added to doxycycline for treatment in our patient as the patient deteriorated neurologically on treatment with doxycycline.

Serial liver function tests were monitored and were within normal range. The urinary bladder involvement was due to probably autonomic dysfunction and pelvic parasympathetic nerve dysfunction.\[[@ref22]\]

In contrast to the previous cases reported, our patient had both central and peripheral nervous system involvement due to scrub infection which has not been reported to the best of our knowledge.
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We want to reiterate that scrub infection remains an important differential of acute febrile illness and it can have varied neurological presentation and complications. Moreover, as the neurological complications can involve both the central and peripheral nervous systems, the treating physician should be aware of these lethal and debilitating complications and should include scrub infection in the diffrential diagnosis of undiffrentited febrile illness presenting with altered sensorium.
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